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© A method of producing a laminate material. 



@ The disclosure relates to a method of producing 
a well-integrated laminate material, for example a 
packaging laminate, in which method a first web 
(10a) of plastic, and a second web (10b) of plastic 
are brought together and permanently united to one 
another by the simultaneous application of heat and 
pressure, for the formation of the laminate material 
(10). In order to improve the adhesion between the 
webs (10a and 10b), these are subjected to a sur- 
face-activating treatment of non-chemical nature, 
preferably a corona treatment, prior to the uniting of 
the webs, whereby good adhesion and bonding be- 
tween the webs is achieved without the employment 



of interjacent chemical adhesives. 

The method is preferably reduced into practice 
employing rollers (20 and 21) which are of different 
hardnesses, the relatively softer roller (20) being 
disposed to be movable in relation to the relatively 
harder roller (21) in such a manner that the nip 
between the rollers (20 and 21) through which both 
of the united webs are led may be adjusted at a 
suitable pressure, and that the nip obtains a certain 
width or extent in the linear direction of the webs as 
a result of the penetration of the relatively harder 
roller (21) into the surface of the compressing, rela- 
tively softer roller (20). 
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TECHNICAL FIELD 

The present invention relates to a metiiod of 
producing a laminate material, for example pack- 
aging laminate, in which method a first web of 
plastic and a second web of plastic are brought 
together and permanently united with one another 
under simultaneous application of heat and pres- 
sure. 

BACKGROUND ART 

Packaging laminates comprising united layers 
of plastic and/or other materials are often employed 
for packages of the single-use disposable type, and 
there occur on the market not only simple, flexible 
packaging laminates comprising a limited number 
of layers, but also complex, rigid packaging lami- 
nates comprising a plurality of layers in expediently 
selected mutual combinations. 

Irrespective of wtiether the packaging material 
is of one type or the other, it is important that the 
composition of the individual packaging laminate 
be such that a package produced from the pack- 
aging laminate is given the best possible operative 
preconditions to be capable of storing a product in 
a manner which reliably safeguards the product. 
Thus, the requirements on the packaging laminate 
are that it must possess not only mechanical and 
chemical but also other desirable - and necessary - 
properties in order to make for adequate product 
protection, at the same time as the packaging 
laminate must, naturally, be economically viable 
and easy to produce and form into packages on a 
rational industrial scale. 

One conventional packaging laminate for con- 
figurationally stable single-use disposable pack- 
ages comprises a core layer of paper or paper- 
board which imparts to the package the requisite 
mechanical strength and configurational stability, 
and outer coatings of thermoplastic, preferably 
polyethylene, which impart to the package tight- 
ness properties in respect of moisture and liquid. 
The outer thermoplastic coatings also possess the 
advantage that they are heat-sealable (or fusible) in 
such a way that mutually facing thermoplastic sur- 
faces may be brought to surface fusion and bond- 
ing with one another under the application of heat 
and pressure, for the formation of mechanically 
strong and liquid-tight sealing seams or joints dur- 
ing the reforming of the packaging laminate into 
packages. 

Another conventional packaging laminate for 
the above-described type of single-use packages 
also comprises a core layer of paper or paperboard 
and outer coatings of thermoplastic, preferably 
polyethylene, and moreover one or more additional 
layers of material which are intended to impart to 



the package supplementary tightness properties. 
One such packaging laminate calls for the employ- 
ment of aluminum foil (Alifoil) on the one side of 
the core layer, between the core layer and the 
5 outer thermoplastic layer of the packaging lami- 
nate, in order to make the package oxygen gas 
tight when it is to be employed together with pro- 
ducts which are sensitive to oxygen gas. Another 
packaging laminate calls for the use of one or more 
10 polymer layers instead of, or as a complement to 
the above Alifoil, in order to impart to the package 
oxygen gas tightness and/or tightness properties 
vis-a-vis certain types of flavourings, essential oils 
or the like which may occur in the product. Exam- 
15 pies of such barrier polymers as have hitherto been 
employed in the art are polyesters, polyamides, 
polyvinyl pyrolidone, ethyl vinyl alcohol copolymer 
(EVOH) etc. Yet a further example of a barrier 
material might be silicon oxide {S\0^ which also 
20 imparts to the package tightness properties in re- 
spect of oxygen gas and substances of the above- 
mentioned type. 

Simple, flexible packaging laminates for pack- 
ages of the bag type may, for instance, include two 
25 mutually united plastic layers and an interjacent 
layer of an Alifoil or barrier polymer of the above- 
mentioned type. 

Both flexible and rigid packaging laminates are 
normally produced by a lamination process which 
30 is based on the concept that prefabricated webs of 
plastic or plastic-coated other materials are brought 
together and permanently united with one another 
by the application of heat and pressure. In, for 
example, a conventional packaging laminate, a pre- 
ss fabricated web of plastic-coated paper is brought 
together with a prefabricated film web of barrier 
polymer and these are led together through the nip 
between two rotating press rollers, at the same 
time as a binder or sealing plastic acting as a 
40 binder is applied between the webs in order per- 
manently to unite the webs to one another. Alter- 
natively, one and/or the other web may be pretreat- 
ed with a so-called primer which is applied on the 
contact surface of the web or webs, respectively, 
45 and which is activated by the application of heat 
during the lamination process, in order to increase, 
or make possible, adhesion between the webs. In 
the production of a flexible packaging laminate 
comprising but two plastic layers, the correspond- 
so ing procedure is utilized in that a first prefabricated 
web of plastic and a second prefabricated web of 
plastic are brought together and led together 
through the nip between two rotating press rollers, 
at the same time as a binder or sealing plastic 
55 acting as a binder is applied between the webs in 
order permanently to unite them to one another. 
Also in this case, one web and/or the other may be 
pretreated with an adhesion-promoting agent (prim- 
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er) which is activated by the application of heat 
during the lamination process. 

At the same time as the above-described, con- 
ventional film lamination methods produce pack- 
aging laminates possessing a high degree of integ- 
rity and good internal cohesion between the ma- 
terial layers included, they all suffer from serious 
drawbacl<s and inconveniences, in that they employ 
binding agents (adhesive, primer) which are often 
associated with environmentally hazardous organic 
solvents. Even though there are binders and adhe- 
sives which do not employ such solvents, it has 
hitherto proved difficult to incorporate them suc- 
cessfully into the rational, industrial production of 
packaging laminates with the desired integrity and 
cohesion and, in certain cases, it has moreover 
proved unavoidable to employ solvent-based bind- 
ers or adhesives for permanently uniting films or 
webs of plastics which defy ready fusion or plastics 
which cannot be united with one another by surface 
fusion under the application of heat and pressure 
(heat sealing). 

OBJECTS OF THE INVENTION 

One object of the present invention is therefore 
to obviate the above-outlined drawbacks and incon- 
veniences and to propose an improved method of 
producing a laminate material, for example a pack- 
aging laminate. 

A further object of the present invention is to 
produce a packaging laminate possessing a high 
degree of integrity and Internal cohesion on a ra- 
tional, industrial scale, without the employment of 
environmentally hazardous binders or adhesives. 

SOLUTION 

These and other objects are attained according 
to the present invention by means of the method 
as defined in appended Claim 1 , and preferred and 
advantageous embodiments of the method accord- 
ing to the present invention have further been given 
the characterizing features as set forth in the ap- 
pended subclaims. 

By subjecting those respective plastic surfaces 
of the webs which are intended to be brought 
together and united to one another to a surface- 
activating treatment which employs no chemical 
binders, it is possible according to the present 
invention to unite the webs with one another with 
superior internal cohesive binding force. Irrespec- 
tive of whether the contact surfaces of the webs 
consist of plastics which mutually defy ready unifi- 
cation or which are wholly incompatible in terms of 
unification and otherwise would require an inter- 
jacent chemical binder or sealing layer in order to 
be capable of being permanently bonded to one 



another. 

The non-chemical surface activating treatment 
of the webs Is carried out in connection with, pref- 
erably immediatBly before, the webs being brought 

5 together and, in principle, is based on the concept 
that a high-frequency electric field through which 
each respective web is passed activates surface 
molecules or molecule fractions occurring in the 
plastic or plastics in such a manner that the plas- 

10 tics will become mutually reactive and may perma- 
nently bond to one another. 

Surface-activating treatments of this type are 
per se known and, for example. Include so-called 
plasma-treating, corona-treating, flame-treating and 

75 others and it has proved according to the invention 
that a surface-activating treatment in accordance 
with the corona technique (corona-treating), possi- 
bly In combination with ozone, Is particularly ad- 
vantageous and eminently usable for permanently 

20 uniting webs of plastics which are otherwise in- 
compatible or defy ready bonding and unification. 

As has been mentioned above, it is a common 
occurrence in packaging technology that a web of 
polyethylene-coated paper is to be laminated to 

25 another web of plastic of the type which is not 
easily united with polyethylene without the employ- 
ment of chemical binding agents (adhesives). Ac- 
cording to the present invention however, it is pos- 
sible for such webs easily to be united with one 

30 another to form a thoroughly integrated and reliably 
cohesive packaging laminate by subjecting the 
webs to the above-mentioned surface-activating 
treatment and, according to one particularly pre- 
ferred embodiment of the present invention, use is 

35 made, as the above-mentioned polyethylene coat- 
ing on the paper web, of a film of polyethylene 
which is extruded at an extrusion temperature 
(Tex) which is considerably higher than that tem- 
perature (Tm) at which the extruded polyethylene 

40 normally melts. Practical experiments which have 
been carried out in accordance with the present 
Invention have surprisingly shown that polyethylene 
films which are extruded at different temperatures 
display different susceptibilities to the surface-ac- 

45 tivating treatment and give different bonding 
strengths on binding or adhesion to other not- 
readily compatible plastics, and in particular it has 
proved that the bonding strength increases if the 
polyethylene film is extruded at a temperature 

50 above a certain so-called breakpoint temperature 
which lies considerably higher than the tempera- 
ture at which polyethylene normally melts. The 
exact breakpoint temperature for polyethylene is to 
some extent dependant upon quality and may dif- 

55 fer for different qualities, but may easily be deter- 
mined by persons skilled in the art for each per- 
tinent polyethylene quality by simple experiments. 
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According to another preferred embodiment of 
tfie present invention, the webs are brought to- 
gether and led together through the nip between 
two rotating press rollers of mutually different sur- 
face hardnesses, of which the one (preferably the 
relatively softer roller) is disposed to be capable of 
being moved in relation to the relatively harder 
roller in such a manner that a suitable nip (pres- 
sure) may be set between the rollers when the 
webs are passed through the nip. Practical experi- 
ments which have once again been carried out in 
accordance with the present invention have surpris- 
ingly shown that good lamination results may be 
achieved if the rollers are set in such a manner that 
the nip between the rollers is given a width or 
extent in the linear direction of the webs which is 
based on the impression of the relatively harder 
roller into the surface of the relatively softer roller, 
whereby adhesion-inhibiting entrapments of air and 
steam between the webs are reduced or wholly 
eliminated. A combination of rollers which has 
proved to function particularly well in this respect 
consists of a relatively soft roller of rubber-clad 
steel which is disposed to be pressable against a 
relatively harder roller consisting of a cylindrical 
core of steel which is externally clad with Teflon® 
or other heat resistant material which does not 
adhere to plastic. A further advantage will be at- 
tained according to the present invention by also 
providing the rubber-clad steel roller with an outer 
coating of Teflon® or other suitable heat resistant 
material which aids in avoiding tacking or sticking 
of plastic onto the roller surfaces. 

According to yet a further embodiment of the 
present invention, use may be made, instead of a 
roller nip, of a plurality of roller nips disposed in 
sequence, through which the two united webs are 
led in sequence. Production engineering advan- 
tages will be gained in this case if the temperature 
at each respective roller pair is different and is 
progressively increased to the desired final tem- 
perature at the last roller pair, and yet further 
advantages will be attained according to the 
present invention in that the relatively harder roller 
in each respective roller pair consists of one and 
the same roller common to all roller pairs, while the 
relatively softer rollers in each respective roller pair 
are peripherally distributed about the periphery of 
the common roller. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

Further advantages and favourable characteriz- 
ing features in the method according to the present 
invention will be apparent from the following de- 
tailed description of the present invention, with 
reference to the accompanying Drawings. In the 



accompanying Drawings: 

Fig. 1 schematically illustrates the principle of 
production of a laminate material according to 
one embodiment of the method of the present 

5 invention; 

Fig. 2 schematically illustrates the principle of 
production of a laminate material according to 
another embodiment of the method of the 
present invention; and 

10 Figs. 3 and 4 schematically illustrate cross sec- 
tions through different types of laminate materi- 
als produced by the method of the present 
invention. 

75 DESCRIPTION OF PREFERRED EMBODIMENTS 

Though the present invention will be described 
hereinbelow with particular reference to a pack- 
aging laminate, it should nevertheless be observed 

20 that, in broadest scope, the present invention is 
naturally not restricted exclusively to this practical 
application selected by way of example of one 
among many other conceivable laminate materials 
which may be produced using the method accord- 

25 ing to the invention. It should also be observed that 
the compositions of such a packaging laminate 
specifically selected in the following description 
likewise constitute but examples among many oth- 
er conceivable composition alternatives. In order to 

30 avoid any possible misunderstanding, it should 
moreover be added that the expression 'web of 
plastic' which occurs often in the description (as 
well as in the appended Claims) is intended to 
encompass not only single-layer webs consisting 

35 exclusively of plastics, but also multi-layer webs 
comprising at least one outer layer of plastic which, 
in a suitable manner, has been applied to the one 
side of the web. 

Referring to the Drawings, Fig.1 schematically 

40 illustrates the principle of the production of a well 
integrated laminate material or packaging laminate 
10 in the manner according to one embodiment of 
the present invention, in which a first web of plastic 
10a and a second web of plastic 10b are brought 

45 together and permanently united to one another 
under the simultaneous application of heat and 
pressure, for the formation of the finished pack- 
aging laminate 10. 

In the illustrated embodiment, the web 10a 

50 may, as is apparent from the enlarged, encircled 
region A, comprise a core layer 11 of paper or 
paperboard of suitable quality for packaging pur- 
poses, and an outer layer 12 of thermoplastic, 
preferably polyethylene, applied to one side of the 

55 core layer 11. The web 10a, which is unwound in 
the direction intimated by the arrow from a maga- 
zine reel (not shown), is a prefabricated material 
web which, in accordance with known technology. 
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is produced by an extrusion operation during which 
the selected thermoplastic is extruded onto the one 
side of the paper or paperboard layer 11, for for- 
ming the outer thermoplastic coating 12. According 
to the present invention, it has here proved to be 
particularly advantageous (as was mentioned pre- 
viously) to extrude the thermoplastic at an ex- 
trusion temperature Te which lies considerably 
above the temperature Tm at which the thermo- 
plastic normally melts. For polyethylene, this ex- 
trusion temperature Te is approx. 280 °C. 

As is apparent from the enlarged, encircled 
region B, the second web 10b consists, in this 
example, of a prefabricated web-like plastic film. 
Examples of applicable plastics (which may be 
coated with printing ink) for this plastic film could 
be PET, OPET, LDPE, HDPE, OHDPE, OLDPE, 
PP, OPP, EVOH, and others. Further, the second 
web 1 0b may include a plurality of laminated layers 
of which the above-mentioned plastic film is dis- 
posed as the outer layer in these alternatives (not 
shown). The second web 10b may also include 
layers of other materials than plastic, such as alu- 
minium (Alifoil), silicon oxide (SiOx film), etc. The 
choice of the composition of the second web 10b 
is determined by the fields of the application of the 
packaging laminate 10, i.e. ultimately by the in- 
tended use of the package produced from the 
packaging laminate 10. If the packaging laminate 
10 is intended for packages for oxygen gas sen- 
sitive products such as juice, wine, cooking oil etc., 
the second web 10b suitably consists of a material 
possessing good oxygen gas barrier properties, eg. 
EVOH which also imparts to the package good 
barrier properties in respect of flavoring substances 
occurring in the product, essential oils etc. A pack- 
aging laminate 10 including a plastic layer of EVOH 
possesses excellent so-called "non-scalping" prop- 
erties, making the packaging laminate eminently 
usable for packages for the long-term storage of 
citrus juices. 

In Fig. 1, the first web 10a is led via a first 
bending roller 13 to a station at 14 for surface 
activation of the outer thermoplastic coating 12 of 
the first web 10a. At the station 14, which com- 
prises a rotary electrode drum 15 and an earthed 
screen 16 at least partly surrounding the periphery 
of the drum 15 and defining, between itself and the 
drum 15, a passage 17 through which the web 10a 
is led in contact with the periphery of the drum 15. 
Between the electrode drum 15 and the screen 16, 
a high frequency electric field is created in the 
passage 17, through which field the web 10a is led 
for adhesion-promoting surface activation of the 
outer thermoplastic coating 12. 

From the station 14, the surface activated web 
10a is led via a further bending roller 18 to the nip 
at 19 between two rotating press rollers 20 and 21 



for uniting with a second web 10b simultaneously 
unwound from a magazine reel 22. The second 
web 10b is also led through a station at 23 for 
surface activation of the plastic in the second web, 

5 in the same manner as the first web 10a. Like the 
station 14, the station 23 includes an electrode 
drum 24 and a screen 25 at least partly surround- 
ing the periphery of the drum 24 and defining, 
between itself and the drum 24, a passage 26 

10 through which the second web 10b is led. Also in 
this case, a high frequency electric field occurs in 
the passage 26, by means of which field the plastic 
in the second web 10b is surface activated for 
promoting adhesion. 

75 From the station 23, the surface activated sec- 
ond web 10b is led via a bending roller 27 to the 
nip 19 between the rollers 20 and 21 for uniting 
with the first web 10a with its surface activated 
plastic facing towards the surface activated thermo- 

20 plastic coating 12 of the first web 10a. The two 
united webs 10a and 10b are led through the nip 
between the press rollers 20 and 21 which, by 
means of pressure and heat supply, compress the 
two webs together for the formation of the well 

25 integrated packaging laminate 10 which is unwound 
from the periphery of the roller 21 via a take-off 
roller 28 disposed adjacent the roller 21 . 

The surface activating treatment at the stations 
14 and 23 may advantageously be a corona-treat- 

30 ment, even though other similar surface treatments 
are possible, such as plasma-treating, flame-treat- 
ing etc., which are all conventional and well-known 
to a person skilled in the art. 

As has been mentioned above, the two rollers 

35 20 and 21 preferably display mutually different 
surface hardnesses, the illustrated smaller roller 20 
preferably being the relatively softer roller of the 
two. The roller 20 is further disposed to be capable 
of being displaced in relation to the roller 21 for 

40 adjustment of a suitable nip, while the larger roller 
21 (which is the relatively harder) is stationary. 

As was mentioned earlier, the relatively harder 
roller 21 may consist of steel, while the relatively 
softer roller 20 may comprise a cylindrical core of 

45 steel which exteriorly has a rubber cladding of 
lower surface hardness than the core of the steel 
roller 20. Preferably, the relatively harder roller 21 
has an outer coating of Teflon® which contributes 
in the elimination of tacking or sticking. 

50 Fig. 2 schematically illustrates the production 

of a laminate material or packaging laminate using 
the method according to another embodiment of 
the present invention. The method according to 
Fig. 2 is similar to the above-described method 

55 according to Fig. 1 and, for purposes of clarity, the 
same reference numerals have therefore been em- 
ployed for similar or corresponding parts and de- 
tails, with the addition of a single apostrophe. 



5 



EP 0 646 457 A1 



10 



The method which is illustrated in Fig. 2 differs 
from the above-described method according to Fig. 
1 primarily in respect of the manner in which the 
first web 10'a and the second web 10'b are brought 
together at the illustrated roller combination 20', 21' 
which, in Fig. 2, includes three separate roller pairs 
20', 21' and roller nip 19', respectively, through 
which the united webs are led in sequence for the 
formation of the well integrated packaging laminate 
10'. Consequently, the roller combination 20', 21' 
includes a first roller pair 20', 21', a second roller 
pair 20', 21' and a third roller pair 20", 21', the 
roller 21' in each respective roller pair preferably 
consisting of one and the same common roller for 
all roller pairs, while the rollers 20' in each respec- 
tive roller pair are peripherally distributed about the 
periphery of the common roller 21', as illustrated. 
Also in this embodiment, the illustrated smaller 
roller 20' in each respective roller pair 20', 21' is 
disposed to be capable of being displaced in rela- 
tion to the illustrated larger roller 21' for adjustment 
of a suitable compression nip (pressure). Prefer- 
ably, the rollers 20' and 21' display mutually dif- 
ferent surface hardnesses, the smaller roller 20' 
being the relatively softer roller of the two, while 
the larger roller 21 ' is the relatively harder. 

The nips 19' are preferably kept at mutually 
different temperatures T1 , T2 and T3, with increas- 
ing temperature in the linear direction of the webs, 
i.e. T1<T2<T3. Each respective smaller roller 20' 
preferably consists of stainless steel, while the 
common larger roller 21', like the roller 21 in Fig. 1, 
may comprise a cylindrical roller core of stainless 
steel which has an external rubber cladding. In 
order to avoid sticking or tacking, the roller 21' may 
moreover have an outer coating of Teflon®. 

Different types of packaging laminates as illus- 
trated in Figs. 3 and 4 may be produced by the 
method according to the present invention. 

Fig. 3 shows examples of a packaging laminate 
30 for a dimensionaily stable package which in- 
cludes a core layer 31 of paper or paperboard of 
suitable packaging quality, an extruded thermoplas- 
tic layer 32 and an outer layer 33 of a barrier 
material of previously mentioned type which has 
been applied to and permanently united with the 
thermoplastic coating 32 using the method accord- 
ing to the present invention. 

Fig. 4 shows examples of a packaging laminate 
40 for a flexible package of the bag type, which 
comprises a first layer 41 of plastic and a second 
layer 42 of plastic which has been permanently 
united with the first plastic layer 41 using the 
method according to the invention. The material in 
each respective plastic layer 41 and 42 may be a 
polymer of the previously mentioned type. In one 
alternative embodiment, the packaging laminate 40 
may also include one or more additional (not 



shown) layers of plastic or other material, for exam- 
ple aluminium (Alifoil) or silicon oxide (SiOx) be- 
tween the two illustrated outer plastic layers 41 and 
42. 

5 By way of conclusion, it should once again be 

observed that the present invention which has been 
described above with particular reference to the 
accompanying Drawings, is not restricted to these 

embodiments described and shown exclusively by 
10 way of example, and that modifications and alter- 
ations obvious to a person skilled in the art are 
possible without departing from the spirit and 
scope of the inventive concept as disclosed in the 
appended Claims. 

15 

Claims 

1. A method of producing a laminate material, for 

example packaging laminate, in which method 
20 a first web (10a; 10'a) of plastic and a second 

web (10b; 10'b) of plastic are brought together 
and permanently united with one another under 
simultaneous application of heat and pressure, 
characterized in that the webs (10a; 10b; 
25 10'a; 10'b) are subjected, for purposes of pro- 

moting adhesion, to a surface activation treat- 
ment prior to unification of the webs. 

2. The method as claimed in Claim 1 , character- 
30 ized in that the first (10a; 10'a) and/or the 

second web (10b; 10'b) consist of or have a 
thermoplastic coating (12; 12') which has been 
extruded at a temperature (Te) which is con- 
siderably higher than the normal melting tem- 
35 perature (Tm) of the extruded thermoplastic, 

i.e. Te«Tm. 

3. The method as claimed in Claim 1 or 2, cliar- 
acterized in tliat the webs (10a; 10b; 10'a; 

40 10b) are surface activated by corona-treating 
and/or ozone. 

4. The method as claimed in any one of the 
preceding Claims, cliaracterlzed in tliat the 

45 webs (10a; 10b; 10'a; 10'b) are united with one 

another and together led through the nip be- 
tween rotating rollers (20; 21; 20'; 21') in one 
or more pairs of such rollers of mutually dif- 
ferent surface hardnesses, the relatively softer 

50 roller (20; 20') in each respective roller pair 

being pressed against the relatively harder roll- 
er (21; 21'), and each respective roller nip 
being kept at mutually different temperatures 
(T1, T2, T3) which increase in the linear run- 

55 ning direction of the webs, i.e. T1<T2<T3. 

5. The method as claimed in Claim 4, character- 
ized in that the relatively harder roller (21; 
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21 ') in each respective roller pair (20; 21 ; 20'; 
21 ') consists of one and the same roller com- 
mon to all roller pairs, the relatively softer 
rollers (20; 20') in each respective roller pair 
being peripherally distributed about the periph- 5 
ery of the common roller (21 '). 

6. The method as claimed in Claim 4 or 5, char- 
acterized in that the relatively harder roller 

(21; 21') in each respective roller pair is sup- jo 
plied with heat for transferring to the bypassing 
webs (10a; 10b; 10' a; 10'b). 

7. The method as claimed in any one of Claims 4 

to 6, characterized in that the relatively har- is 
der roller (21 ; 21 ') in each respective roller pair 
includes a rubber-clad, cylindrical roller core of 
steel, while the relatively softer roller (20; 20') 
consists of steel. 

20 

8. The method as claimed in Claim 7, character- 
ized in that the relatively harder roller (21; 
21") and/or the relatively softer roller (20; 20') 
in each respective roller pair have an outer 
coating of Teflon® or other heat resistant ma- 25 
terial which is non-stick in relation to the plas- 
tic in the second web (10'b). 

9. The method as claimed in any one of the 
preceding Claims, characterized in that the 30 

first web (10a; 10'a) has an outer coating (12; 
12') of polyethylene; and that the second web 
(10b; 10'b) includes or consists of a film of 
plastic selected from among the group essen- 
tially comprising PET, OPET, LDPE, HDPE, 35 
OHDPE, OLDPE, PP, OPP, EVOH and others. 



7 



EP 0 646 457 A1 




EUROPEAN SEARCH REPORT 



EP 94 11 418A.8 
Page 1 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CLASSIFICATION OF THE 
APPUCATION am. a6) 



US, A, 3959567 (ARTHUR BRADLEY), 
25 Hay 1976 (25.05.76) 
* abstract * 



Dialog Information Services, file 351, 
WPI, Dialog accession no. 007591088, 
WPI accession no. 225020/32, 
MITSUBISHI PETROCH KK:"Ethylenic 
resin extrusion laminate used for 
packaging - comprises ethylene resin 
layer, surface-treated with ozone and 
laminated to base material by anchor 
coat layer, etc.". Abstract of JP 
63160835, A, 880704 



US, A, A048736 (HOWARD H. CASTLEMAN 
ET AL), 20 September 1977 (20.09.77) 



28 December 1994 



HANS BACRSTRdM 



: theoi; or principle nnderlyiiii the invemion 
: earlier pitent dociimeilt, but pnblisked 00. or 



